Protection against blast-induced mortality in rats by hemin.
A critical immediate determinant of survival after exposure to blast overpressure (BOP) is cardiovascular and respiratory impairment related to disruption of the alveolar septa and pulmonary capillaries and resulting in acute pulmonary hemorrhage. Hemoglobin (Hb) released from red cells can contribute to lethality by activation of oxidative stress reactions and severe vasoconstriction associated with hypoperfusion in the pulmonary microcirculation. Heme oxygenase-1 (HO-1) is activated by hemin, a product of Hb degradation and may confer protection against hemoglobin-mediated oxidative cell and tissue damage. Rats were injected intraperitoneally with hemin (50 mg/kg) or phosphate buffered saline (PBS). Twenty hours later, animals were placed in a shock tube and exposed to blast overpressure with mean intensity of approximately 160 kPa. Nonblasted sham-injected animals served as controls. HO-1 mRNA and HO-1 protein in lungs was induced by injection of hemin. Exposure to blast resulted in confluent lung hemorrhage and mortality ( approximately 65%). Hemin injection significantly improved the survival rate of animals compared with PBS injected animals (p = 0.01). The protection by hemin against blast may involve antioxidative and vasodilatory effects of HO-1, although, the precise mechanisms of the protection are unknown.